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The method involves forming an amorphous silicon film (103) on a 
glass substrate (101) through a back ground film (102). The Ni, which 
acts as the catalyst encouraging crystallization of the silicon film is 
added to the silicon film. Thus, crystalline silicon film (104) is 
obtained. The density of the added Ni, lies between 1x1015 atom/cm3 and 
1x1019 atom/cm3. 

An active layer (105) is obtained by patterning the crystalline 
silicon film. The phosphorous ion is implanted into the selected 
portion of the active layer. A source-drain areas (108,109) are thus 
formed in the active Layer. The active layer is then subjected to the 
heat annealing process or optical annealing process. 
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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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[0 0 4 3] S^#I1^T5 5 0'C. 4fiFra© 

7=-^*Jfir^t!:«t0. ^ARS3RJK2 0 3©^1 

2 0 3*^Tflfe«)Kfl:S3RMl2 0 2^ftL, ±*»ST 

[0 0 4 4] ±E7^-;H:J:S«fl{bXSW*. Xe 
C 1 U— If- (i&m3 0 8 nm) SBa»LT. iBiilfk* 

nfc x U 3 >H<7)$g B B H '|4* $ 6 nia± s 

[0 0 4 5] 0 2 (B) icSTcfc9!l. gSft$ 

tl/z->'j3>M^Stt!lX y^>i7'LT. ^ttWv'J 3 
>M1S2 0 5. 2 0 6*-Ml?tl)fMT^ t 

y ->7 > t-mtzz^mzmmttz x^ cvds 

tioT. IJ 1 0 0 0 AO«<ta*K2 0 7 $y>f h 

immtixjmrz. 

[0 0 4 6] §l*«El»T. 7,/Vy^ffi(IctoT. J¥£ 3 
0 0 0-8 0 0 0A. ^Jx«'4 0 0 0 A<£>7^ = -<7A 
R (0. l~2%W7.#>v'y-A££fr) SrSKJIlLX. 
l7f>^LT, y-fh!1S2 0 8. 2 0 9*)f«L 

[0 0 4 7] '-k\Z, 12 (C) i;^T=to!l. -f + >H 
- tf > Affile J: 5u attx'J3>fi«2 0 8. 2 0 9 

■en-enicy-r K€S2 o 9, 2 io^7x^tu. 



(PH 3 ) 4fflt»5. Unii1tF±}£6 0-9 0 k V>L. 
H-Xlttl X 1 0 13 — s X 1 0 m3 tttl 

tf«tn. mmm!±z 8 o k vti. 2x 

>ffi 3 X 1 0 1 c m3 0>«KTfttt •> 'J 3 

208. 20 NH0*tt«i*i 

He 2 1 0-2 1 3^«$n-5>. 
[0 0 4 8] fcC. 112 (D) CSf .toll. 1^KI7 
* hl/yXhSsCfcO. NS®TFT<hft*IH«£U->* 
X hWVXy- 2 1 4T$&T3. COttffiT. <*>K 
-f>^ffil:=kO. y'-f SHS2 0 9 £TXy- 1: IT. 
fttti/ ij □ >«* 2 0 6 IC P S!0**6*H * > £SflnT 

L-T. **T5%£*&3R£ttfcv#5> (B 2 H 6 ) £ 
ffi^S. jpa«Ett6 0~9 0 kVtL. K-X'llil 
X 1 0 13-8 X 1 0 I5ff/cm3 t-ftttfJ:'.*. 
JfiWTtt. JniS*JEtt8 0 kVtL. F-Xl*4xi 
Ol4H^/cm3 .ft*. fttt>''J3>ffi« 
2 0 6£#^T. Nl!<8*tt4JMll«2 12. 2 1 3 <Z># 
*S!35*S<ELT. PS0>^*E*fiPJ2 1 5 (7-X) . 
2 16 (FK» *«^tl5„ flu^., 
7.? 2 1 4T*«Snfc^tt«ji«2 10.2 LI CDg 

[0 0 4 9] &*$. :OIgt:feUT. 7-X • 
>«Wt2 15,21 6*O«*0SE*<&ft*«a»6, « 

©iMii**®*n£3U>fcsBfl«<3 x lois-ixio 

[0 0 5 0] Sfc. *HSfi«-Ctt. «-f^->*asnoLfc 

£1*. H2 (D) (C*1-=t^!:. N'gTFTOT 
S«SI/v7h«)7Xi?2 1 4T$SLT. M^t> 
&»ftlT4. fit. l/y*Xh©-7X?2 14^#£L 

[0 0 5 1] 1/yX HC0T7.i7 2 1 4£P$£l/t 

tfcfc. 12 (E) KjjvrJ:3£. U— t*-7^-iK:=t 

^!StJ:0fll«*nfcAtt->U3>««2 0 5.2 0 

6<E>3£il14£[H]«$-&-5o ^HffifllTtt. NSfl^ffitt 
<S«2 1 0. 2 1 lfttfPI!©?FM#riK*2 15.21 
10l9)l^/cm3 <a«ftaH)qS*rCv>4 

;U?5ty 7 ^iJ >^$n-5o U-+t"*-^>LT(i. KrF 
tf- (jRfi2 4 8 nm) -yt 

SBSt*frttX*;U*— SESW* 200-400mJ/cm 
2 . 0JiLtf2 5 0m J/cm2 if -5i«tt>. s£. - 



jwjffcog 2 - 2 o -> a 7 h o u— y-ftwmznz 

«fc 5 IC-T * t «fc t ». l^— tf-3tW!B»«p<7)S«fiStt 2 

o otc-r-s. 

[0052] ]s—*f-7=.-)UD&\z. nmnmn.tpr 

2mm, 3 5 0*C©ii«Tj!ft7r-^-r«. *h 

■SCl/fcui*. V-*f-7-—)V % !»7=-jK7)l»fn^ 

[0 0 5 3] IftHT. 02 (F) CS-r«t5JC. W$ 6 
0 0 0 A0||{fc&*IK2 1 6 ZmWS&mtLXirvX 
VCVDSCioTMtS. ^LT. jRIHfg£*4fe2 1 

f 1 * >m 1 7 s = <j m<»mmm\z j; o x n §j t f 

T. PSTFTC01M • gE^2 1 7-2 2 1 
-5. 3 5 OtriOTlcSR^Ha^T. 2B#IW»fflia 

£ff3. (02 (F) ) 
[0 0 5 4] Ul±»Ii*ST. NITFT. PSTF 
T*fflMWCifi*^^-a-$nfc CMOSSOTF T#5c 

[0 0 5 5] tl»J4) $^SE0iJT«. HS&it&fto 
AtzmmTcMtlT- y y;H&#AL&ISfttti' 'J 3 
>RS*JfflUT. LDD*it<&SRb7>y**£f£8 
TS«^{343^T. V-X • h*K>1S«t. L D DpI 

[0056] ^ B B 0 i4^'j3>ii<75^sTtt. nmmi 
h u-f >«i**j d Dtmnm&imnMm 1 e« 

jgCTFT^St". 
[0 0 5 7] I3CS1-«t7!:. 7-X/FH>S« 
3 0 l i^-v *;HSttc©ffli;fj. y-x/FU-r>M« 
ck 0 t>^»E«»»«^fll^(£««^*E*«l* 3 0 2 ^ffM 

an-c^a. t<ic h*u-r >ffl<7){gzig^»^i^3 

0 2*LDDfll*<i:^^. 

[0 0 5 8] *HSS^!)T(i. y-X/FW >0*3 0 

1 Ctt. 1 0 20~ i x 1 0 21(g^/cm3 
ffiAS^T^So Sfc. (£«KT««lflg«3 0 2lltt. 
W4X 1 0 16 ~7x 1 0 I'fHVc m3 HfjiAS^l 

S <h o fc- 7 y ^ M 13 y y ^ i j > y t 4 z i ^ 
T^-5fcJ6. ^^r B lT<t#ttOT«'bO^^>^<. OFF 
t»(0ftV>TFTSS5:<!:^T*5. 
[0 0 5 9] CHS6^J 5) *HfiS«Ttt. gSftWM^ 



UT. LDD«fi<DSKh7>->**$-£fl-ST*«-& 

^<DLDDffii£tI«£££M:*>&, ^^-f*> 

0, ffiALfc^. FK>IStLD 
D**££PSUB*tt*-f*>£ffiAL. &7 

.tor. K<*ttOPS¥##81I*»-5*ffi*S-r. 

[0 0 6 0] Ig«HJ|^j4<»:(5g[5HI|-C ! ^^)c g&5 
jfttt. LDDflW (215-216) (ctt. 

»©awES8*.*««-e. 3x1017-3x10 isjsc^ 

/cm3 flB*7>taJn$nT. LDDfl^c^NS^bPS 
fcSGLTH*. LDDffi**<DW*©«Sli3 
x 1 0l7~3x 1 0'8)g^/cm3 it^. y- 
X (3 1 2) -HK> (313) filttlltt. 
OIC, «*-)*3x 1 0 19— 1X1 0 21|g^/.cm3 Si* 

[0 0 6 1] LDD««*Dn-5n4»©»«tt'/-^/ 

k k >mi«t-:asan$n*«<7)ji«j; 0 1> 2 - 4 was 

eEte2^5«fcO Vh<S<T*:i£#-e'*4. £43, L 
DDfiS«*Ni!*>SPi!tSteS-a--5-*:*Htt. LDD 

(Dm$m<p<D j tnz3\^fz%mtf3x 1 0 '<-3x 1 0 

[0 0 6 2] *|?Jg«T«. PS©TFT€:f^ai-r4|R 
Id. ISflttv'Jn^^SJS^gttBt:. fflsBWio/i 

PaO#«tt-*f-t4"r4Ttt*0*T7-i<. -ytfrR 
^**»ttir 4 J: -5 i:Lfct», - -y JKBftfettfeffl H 

.to. fifi • SRWif iBattofltn-i •> u 3 
[0063] immms) *m&m-e\t, m^tnmvt 

-X • KU-f >fB«£LDD«« 

ifcl/O) C«fc»3. aALfctf)*.. -SbiCV-X- 
-f >fi«<i:LDDfK*t!iPSO^«E«l'f *>Z&\ 

[0 0 6 4] IglJUj&SflJ 5 iiifSlBltlX^So £&5 
*JiV-X (2 12) • FW> (2 1 3) « 
&t&X.Z>m&HMXifi 3X1019-1X10 ZlflR^/ c 
mSeiffiASnTUS. LDDffiU (2 15- 



2 16) Ct,. #-£fiS*S«£-C«3RjS«3x 1 0 1<~4 
x l 0 18lf?/cm3 et*ttA*ftTH4. ZOtztb, 
■ KM^flW. LDD8U*<»:jJ*N£-5>SPS!Ic: 

[0 0 6 5] COfcfcfctt. HH>«W:tt 

A-*nfcffl3R»i*»i«'t>«)«§[oa-*:«^5«roajs« 

«f«)-€-n*^l^7tffifl[**3 X 1 0 19 ~ 1 X 1 0 2I|R^/ 
cm3 t/^J:^:, LDD<H«KffiA-*nfe« 

9lV>fc!BflW<3 XI 017-3X1 0l8)l^/cm3 

[0 0 6 6] *3»JT(J. PS<Z>TFT£f£liT3f& 

pffi©#*tt-£tt#T5*«*<a#Tfc<. -; 7 ^^& 
zfMzmutz^oizLtzfzsb. - y >r )\,(Dmmm\z 

«fc 0 . (Kfi • gl$fflT»fttt0llftfc -> 'J a * 

CT(»:C1$tt©«6--3SO'>-3:^TFTS:f?RT5w<t-5« 

[0 0 6 7] mmm i ) *hje^jt«. Ngfgflt h y 

C M O S Sjffll h "7 > v X ? £flMT3 W * ST , 
H4t**Sfi«feS-r. Sf, iffilzTilHM^ffML/i 
C-]-->^7 0 5 9X141 7 3 7) 4 0 1 
±£. 77-<-7CVDffiC«t(3J(tt (IS) C07-&;P7 
7*vUa>II£5 0 0A<DS£f3/*JILT. TiOJlSi 

bxmitmmm^o 0 0 oa«)?3i:-jb 

[0 0 6 8]*!!. 7 ; &;l^7rX->iJ 3>M4 0 3C0^ 

r<»<»fiK-r-5. -©^rtMcto. 7^7r^y'j 

3>R4 0 3WSB«rtt^eS:SSn«>. xt : >a 
-hffifCtO. 1-3 0 p pm. 0Ux.« » lOppmffl 
= y^Sr*tlTUfc»»*»jK*affiLT. ft* IT. 

M4 0 4tt^±/i)iS:JSLTt»*<i:fiE5-*J:^. (04 
(A) ) 

[0 0 6 9] g^#fflmT5 5 0r. 4WffH© 

^7r.-^-&J6LT, 7 ; EJl/7rX->U 3>M4 0 3 $ 
^S{kf-5o JoSRWQ.at.fci3. PS?- y trJVM 4 0 4 ^ 

7 ; E;1'77X/U3>I4 0 3flDSffi^5TtfiOTKfl:a 
^814 0 2'\&StT ; 5lcr#-3r. 7tJI'77^y | J3> 
140 3WlSB^/Sfi»T-r-5„ ^ B a a itlS0^7^. 

[0 0 7 0] r: •y^r;Hff <©^M7E:*7)< 1 x l 0 19 



W#«rtt*«iHMLTL*^. St. :«)M^lxiO 

^ JKDmS.it. 1 X 1 0 15- 1 X 1 0 19H?/c m3 © 
«HrtiT5#Ba<a4. ^©ttf), iflittigttfflx 

[0 0 7 1] ttlMfcSttfcx'JnVfcfcX-yf-VT'L 
T. 0 4 (B) C^-TJ:5C. Attx'J 3>m«4 0 
5,4 0 6 ^fiSTS. fttt->'J 3 >il«c4 0 5 ttNS 
TFT©SttH£fii/$U tey5Att->'J:i>iStt4 0 6 
ttPSTFT OfittH £«/ST *. 

[0 0 7 2] 77XvCVD?£il=fc0J¥£ 1 5 

OOA0lftaiS4O7 5i|«n. 7/Vy7 
ffiflcfc D7JP 5 X<7AJS£ 4 0 0 0 AOS SlUIMiT 
5. ^(ZJTJI/Sr^AKtty^ hll4 0 8, 4 0 9$ 
$J5£T3t>©T;lo£„ C<757;i/5 -^ami:^. ^#7 
A>y | Ji.S0. 2w t^WSl+T. to -y 7^-7 <f X 

[0 0 7 3] fclc. 7;P5xtf AK£*#i£'PTBMIiS 
fkLT. SiS£igSL&l>*«fcl»SK{bK£ 1 0 OA 
SSEOJSSKJBfiRU fCtS/llllffii!:, 7* 

^^.-Z/^LT, y< MtS4 0 8. 4 0 

[0 0 7 4] 0 4 (C) 135*1" J:?!!. 7* h U--77 h 
©"777 4 1 0 £aitttSST. y-f hm*§4 0 8 . 4 

o 9&nm.igiMm{tT2>. mmmmziz, 7x>i?. -> 

tt. y-f h«f4 0 8, 4 O90I®!:7* hl/y'Xh 

©777 4 i o tm^Lu^mmt^mmitm^^t 

St*. y-T hfl;1S4 0 8, 4 0 9 ©ffliJE©^{l£?t1C 
©»SK{t*4 11.41 2*<»fiJtSn5. ~©£?lft 
®»«»ft«l 4 11. 4 12 <Bj«fiieBi-efc«g*tEtt 
fttt (LDD««) ©fi££ffc££n-5, ^©ricfilEggt 

m-C\t, IHFLKOHWMMfctt 4 11. 4 12* 7 0 0 0 

[0 0 7 5] 7* hl^>*7 H©77iM 1 0£|S££Lt 
fSCW'f h«@4 11. 4 12 *H«{kLT. 
IMBTftBfclRSIMtfiU 0 9, 4 1 0 ^MT5. * 

m&wvtt, mmm^tLX3 %s5^©x^u>yu 

3-JWS«l£, 7> ; EX77kTPH6. 9!:4>fOLTffi 
fflTSo (H4 (D) ) 
[0 0 7 6] £JLH0)B&Kffi{L«|4 11.41 

2. fttfftS5&»«»fl:#J 4 13. 414*T77!-L 

r. *{ka#Hi4 0 7*x7?>^LT. y-r h*e*ffll 

4 15. 4 1 6 £^ft-?n-f X y^>777ffi(i^tl 
S<B»Bfcft:lft4 1 l-4 14Slyf>i/tf. &fk 



%XK4 0 7©*£Xy^>7"WHgT&tltf, 7x-yh 

LTUl\ **J6«Ttt. C 1 F3 #*§JB^fcF5 
<X.y^>7!ZctoT. £fcgXK4 0 7^l7f>y 

[0 0 7 7] H4 (E) C*r«fc^tC. 0*RLftt>*8 
fJilU, £?lKfc»1iH6fl:tt 4 11.41 2£)i 

-7y»T|lfc£L. ^ILK©HWktl4 11. 4 12 
SRft tfffiR £E £ L fciEB £ AH * Tl&£-f 

s. *?LK©i»a»<k*4 ii.4i 2 

£6ti6, ««T^H^»a»{k*4 13. 4 1 4#X 

[0 0 7 8] y-f h««4 0 8.4 0 9£V77 

ICLT. -f K- t = >7ffi!3=t0. My'Ji/40 
5. 4 0 6£*>E!|Jj*aA-fa. *H«fifflTtt. sf« 
SffiATStftfC F-e>7**7iC*^t ! 1 ~ 1 0 % 
C#!RU;t7*X7<f > (PH3) £1^5. St. K 

-t°>7B?©sis?aji(i^fi<i:-r5, y-rh 

«fc5fc. »il«l±, H-X'a. h*-tT>7*lHlft3S<Z>h*- 

[0 0 7 9] K-e>yHJ:0, gttv 'J 3 >pP£4 0 
5. 4 0 6f;*5UT. ^fl5rt*Saj£ftTV*5^WiiS& 

« c »-r * > ;W±A $ nx . n ® © n ss^#jm« 4 

&«4 17-42 0ttTFT©V-X/ FK 
fc*. St. y-T h€ffi4 0 5. 4 0 6 (DHTWflWStt 
A Sft&t>fcs&. ^T^ffMfilfeH 2 

1,42 2^j5)csns, stw. y-r h*&i*ii£4 1 5. 
4 1 6©*»c«fctiT^4®«ii. «-r^>^y''f m* 

SUM 15.41 6IIji^n?.tJ6tI. $l©f£Afi#'h 

* < . Nm<D(s.ms.^mPivm 423-426 amis. $ 

ni. (H4 (E) ) 
[0 0 8 0] ft*. ±E© h*-e>7*lSlC*3^T. « 

\S0ffi«£*ttfl!«i«4 17-42 
9 C^T3 X 1 0 19- 1 x l 0 2 ^?/c <h/*«£-5 
±51:. Mt'. ®ai*TM*«l*4 2 3 -4 2 611*5^ 
T4 X 1 0 16-7 X 1 0 I?lf/cm3 tft'SioiZ. 

[0 0 8 1] 14 (F) Uv7 h 4 2 7T1SSL 

T. /^-->7LT, PSTFTtftii^ffll'y^ 

^tt»iLT. »£-f:t> H-t:>^?£!;=fc0?£Ar 

Xy> (B 2 H 6 ) -T^> K-t>7!lt©a 

«?amti^?S<i:T^o ftttx'J3>fS«4 0 

6 KiJUT, .\S©i«aiaT*E*«*4 1 9. 4 2 0, 
R^NS!©<SiiST*E*f««4 2 5. 4 2 6 
««ffl*<SfELT. Pffi<&H«£**E!ftfll«4 2 8 (7 



-iO , 4 2 9 (Kl"f» . RXSPmnim&'K®.®) 
W$.A 3 0. 4 3 1 £ttZ>. flM#. Uv'X h 4 2 7 Tffi 
«<SnfcH»g*W«jfll*4 1 7 (7-*) .418 
(FH» . R.Zffi.mBSXmtoffl& 4 2 3. 4 2 4 <n 

[0 0 8 2] 7-7. • Kl/f>««d:fc*PS 

0K*S*«tt1W*4 2 8. 4 2 9C*55r>T. 
*#Stt«l«' : f'®«<B*ft«fc Ofe3X10l9~lxiO 
21H^/cm3 «<. Pffl©{£»«*tttt«tf4 3 0. 
4 3 1 £*JV>T, HJK0Sft7Wft®&£J:Q 3 x 1 0 '7 
~4X 1 Ol8jDR^/cm3 M<ttZ>£o'.Z. Y—Msf 

[0 0 8 3] *t, l/y7hW7^i'2 144|*£Lt 
14 (G) fiST^ic. I/— +f-7--JU;j; 

yig{cj;i9mfi^nfc&tt-> | ja>^4 05.40 

[0 0 8 4] #H5S0JTte, NSRtfPS!<Z>y-X/K 
H>4 1 7. 4 1 8. 4 2 8/ 4 2 9(Itt»a<l x 1 
O 20~ 1 x 1 02lM^/cm3 CDggTffiA£n. 1 
C. NS!fttfPS<0<£»fl^ttttfll«4 2 3. 4 2 4. 
4 3 0. 4 3 2 £ttj»j&<4 X 1 0 1S~7 x l .0 I 'HlV 
cm3 SgT&A£ftT^3/iJ6. U'— *^*»WTS 

[0 0 8 5] *f-3ttLTtt, KrFl+^"7U- 
If- (SS2 4 8 nm) r-ytrjl,* 

*frttX*Jl'4 i -ffia^2 00~400mJ/cm2 . 
«Atf2 5 0mJ/cm2 itl>ij;l> t gfc. -^Rff 

ico^ 2 ~ 2 o -> a -v h <a u— y-'-^'ps ft £ ttS «fc 9 

C-f*£«fcl>. 9*-3tO)Rg»fipW««iffla}i2 0 0 

[0086] v— ?-7--)i<Dmz. s*gii»4»-c 

2BIBJ, 3 5 0°C<DUmT"f&7--)ltZ>. ftfe. £H 
[0 0 8 7] El 4 (H) iZ^TctoiZ. 1? $ 1 nm<nm 

{mmmzsfflmmm 432^1177 cvd mz 
t7)n=.<y&<Dg>mm\z£o, v-z/vui ><nm 

S. SEI&4 3 3. 4 3 4. 4 3 5HMT5. 

3 5 0t:ro**ffHS[[*l3*5HT. 2 8ffflcDtlP»ijai$ 



3t/££ft3o (04 (H) ) 
[0 0 8 8] Sfc. «f *>£SainLfc 

LTfrS. «^;*>£»f SckoiCLTfccfc^. CCD 
5fet\ 12 (D) lZx?£?\Z, NfiTFTO 
«Wt£U^*h 4 2 7Ttt«LT. «*-f 5j->«r*llPf 
-5. -?-LT. UvT. M 2 7£R££L£f£{C, WH*> 

[0 0 8 9] 

L fclSait •> U 3 >8I£ffl UT . OFF *8lc7W6 < . 

mmz&b^zwpmmmTFTZftf&Tzztrfvi 

[0 0 9 0] mz, £ffift£»fi-r*tt«l7CjR£LT= 

«, n-mfa±.\zw&<»n~mitt-t%mi-%:mti.-$ 

4i;«^6T«*. :©J;^W-ii«i:TFT«l 

[IffiafM&fiiBfl] 

[01] HM^Jl. 2 0»Rh7>^^^Of^»Xg 

[H2] mmmz<»nmv7y^7s9<»<fe%kTMm-z 
[13] HJSW4coiiSih7>> ; x^co^)5Kii-e^ 

[14] §»ij7 0$MI-7>v7.^CD^SMlT 
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